Purpose: The purpose of this study was to develop and evaluate a Korean Nurses' Core Competency Scale (KNCCS). Methods: This methodological research was conducted over two major steps. The first step involved developing a preliminary 70-item KNCCS based on an extensive literature review and the standards and criteria proposed by the Korean Accreditation of Nursing. The second step involved evaluating validity and reliability of the KNCCS. 528 newly graduated nurses recently employed in nine major hospitals were participated in this research for validation. Results: The final KNCCS consisted of 70 items. The exploratory factor analysis identified five subscales under which each item could be categorized: 1) human understanding and communication skills; 2) professional attitudes; 3) critical thinking and evaluation; 4) general clinical performance; and 5) specific clinical performance. Conclusion: The KNCCS shows good reliability and validity. However, the test of both criterion and construct validity were recommended further.
foster strong core competencies in nursing students. The vast amount of literature on measuring nursing core competency and factors related to it indicates how importance of such performance indicators for health professionals. This is unsurprising because the core competency of nurses is a measure of their ability to carry out nursing tasks at a professional level. Core competency is known to be influenced by various factors such as clinical environment, knowledge, technical skills, decision-making skills, and abilities of a nurse [3] . In nursing education, it is defined as the performance level a candidate must demonstrate to graduate from the baccalaureate nursing education program. The assessment of the core competencies of graduating nurses has been based on variables such as education goals and the curricula of baccalaureate nursing education programs [4] [5] .
Notwithstanding this, the assessment of nurses' core competency, as shown in the Korean literature, has been performed without an agreement on competence domains among researchers, leading to difficulties in generalization and applicability of findings [6] . This has also resulted in inconsistencies in terminology and their definitions. For instance, terms such as nursing core competence [7] , professional nursing competence [8] , and clinical competency [9] [10] [11] have been used interchangeably without clear grounds to do so. In addition, most scales that assess nursing core competency lack a clear conceptual framework or have applied those of foreign scales without making the necessary adaptations to the educational context specific to Korea. Thus, there is a clear need for a standardized rigorously validated core competency scale that accurately assesses how well equipped are graduating baccalaureate nurses in the Korean context.
To this end, we developed a scale that quantitatively measures the core competencies of Korean nurses on the basis of an extensive literature review of preexisting tools by a pilot test of a preliminary competency scale. A validation of the KNCCS was carried out in this actual study to assess its reliability and validity.
Methods

Study design
This study was designed with methodological study for developing and evaluating the instrument to measure nurses' core competencies of nurses in Korea.
Participants
The total population of the pilot study comprised 615 graduating baccalaureate nurses. They were recently hired employees at nine Seoul-or Gyeonggibased secondary hospitals and tertiary hospitals and were awaiting practical orientation at their new employment. Of the 615 nurses, 528 nurses who agreed to the aims of the study and gave their informed consent volunteered. The 70-item self-assessed questionnaires were distributed to the nurses at the hospital and retrieved through a deposit box. The response rate was 85.8% and the subject per item ratio was 7.5, well met for general rule of scale development of 5 to
The instrument
We developed a preliminary scale composed of a self-assessed questionnaire on general characteristics and core competencies. This preliminary KNCCS was based on core and clinical competence scales developed in other countries. Content validity of the preliminary scale was assessed by a content expert panel consisting of nursing professors and of educators from health care institutions who coach novice nurses. The 70 item-preliminary scale was constructed into 5 sub-domains or subscales (critical thinking, clinical performance, communication skills, human understanding, and professionalism and ethics) (Table 1) , and each item was rated using a 5-point scale with the following rating continuum (1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; and 5 = strongly agree). We developed seven binary or multiple-choice items pertaining to general characteristics: specifically, age, sex, religion, and the type of nursing education programs and three items on a 5-point scale on self-efficacy including self-appraisals of their performance during the baccalaureate program; self-appraisals of their nursing competence during clinical training; and the level of confidence in their own competence.
Data collection and analysis
For the data collection, we recruited participants from nine nursing departments of either secondary or tertiary major hospitals in Seoul or Gyeonggi region. Recently graduated nurses who approved the study rationale and volunteered to participate were recruited. By choosing the hospitals that employ nurses without regional discrimination, we were able to eliminate any geographical bias in the participant selection process. We explained the rationale of the study and the overall plan to the nursing managers of the hospitals and received their approval for participant recruitment, after which the same explanation was given to newly graduated nurses awaiting their practical orientation at the hospital. We distributed our preliminary KNCCS to the participants who after self-assessment, sealed the questionnaire into an envelope themselves and placed it into a deposit box anonymously. The collected responses were codified and statistically analyzed. The explanatory factor analysis was performed using SPSS program.
Ethical considerations
The study was approved by the college's Institutional Review Board (IRB Table 1 .
2) Validity of the scale using the content validity index
The content validity of the scale was confirmed using the method devised by
Polit & Beck [12] . We measured the content validity index of the overall scale (S-CVI), the proportion of items on a scale that achieves a relevance rating of 3 or 4 by all content experts (S-CVI/UA), the average of the I-CVIs for all items on the scale (Scale-CVI/Ave), and the content validity index of individual items (I-CVI) [12] . The seven expert panels who evaluated the relevance of each item in the scale were nursing professors with at least 20 years' experience in nursing education. The scale's content was rated in terms of its relevance to the construct being measured with a questionnaire developed by Lynn (1986) . Each item was rated on a 4-point scale to avoid having an ambivalent midpoint (1 = not relevant, 2 = somewhat relevant, 3 = quite relevant, 4 = highly relevant), and the individual I-CVI ratio was computed as the number of 3 or 4 ratings, thus dichotomizing the scale into either relevant or not relevant [13] .
The content validity analysis of the KNCCS revealed only 30 items whose content was judged as being relevant by seven expert panels unanimously, scoring an S-CVI/UA of 0.43. The S-CVI/Ave was 0.86, and the range of the I-CVI was 0.14 -1.0. Our validity testing also showed that seven items had an I-CVI of less than 0.7 (item 17; item 24; item 26; item 38; item 54; item 55; and item 56).
Validating the KNCCS 1) General characteristics of respondents
The participants for the pilot testing of KNCCS included 528 graduating nurses. The majority of participants were women (95.5%), and the mean age of the graduating nursing students was 24.6 ± 1.7 years (range, 22 -33 years). The majority of participants were either Christians or Catholics (53.6%). We found that 75% of respondents were baccalaureate graduates from either a traditional BSN program or a RN-BSN program. On a rating continuum from 1 to 5 (1 = least competent; 5 = most competent), the participants self-appraised their performance during the baccalaureate program as 3.68 ± 0.66; their nursing competence as 3.73 ± 0.66; and their level of confidence as 3.78 ± 0.73 (Table 2) .
2) Reliability
The reliability of the KNCCS was assessed through an item analysis in terms of initial reliability and test-retest reliability. The item analysis revealed that none of the items showed an item-total correlation of less than 0.3 and that the item-total correlation ranged between 0.470 and 0.700 for all items. When we Self-evaluated nursing practice 3.73 ± 0.66 (2 -5)
Self-efficacy 3.78 ± 0.73 (1 -5) computed the initial reliability, we found that our preliminary KNCCS showed a
Cronbach's alpha coefficient of 0.97. To check the consistency of results, 42
nurses from one hospital (8% of the study population) were asked to repeat the questionnaire. The retesting was performed within a period of 10 days of the first testing (still before their practical orientation, to calculate the test-retest reliability; the resulting correlation coefficient was 0.84 (Confidence Interval = 0.65 to 0.93, p < 0.001) ( Table 3 ). All statistical analyses were performed using SPSS 18.0.
3) Exploratory factor analysis
We used explanatory factor analysis to determine the factor structure of the responses of our 70-item preliminary scale. To do this, we performed a principal component analysis with Varimax rotation and Kiser Normalization. We found that the Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was 0.97 (marvelous) and that the Bartlett's test of sphericity was 0.000, thereby, demonstrating the suitability of our data for factor analysis.
Our analysis revealed 12 factors with an Eigenvalue of greater than 1.0 and found they explained 61.76% of the variance in the scale. Since the preliminary study was founded on five core competence domains, we computed the Eigenvalue again, but using only five domains this round, and found an Eigenvalue ing of items and of subscales, we were able to develop the final scale ( Table 3) .
The results of the analysis show that 69 items had a factor loading of more than 0.03 in at least one factor. Only one item (item 29) had a factor loading of less than 0.3, which had a factor loading of 0.08 (Table 3) .
4) The final KNCCS On the basis of the reliability and validity testing, we finalized the KNCCS that would be used to measure the core competency of recently registered baccalaureate nurses in Korea. Of note, we agreed not to omit the subscale concerning 'spiritual care', although it was associated with a factor loading of less than 0.3, because we considered it an integral part of good nursing practice. Thus, the final KNCCS contains 70 items structured in 5 subscales; Human understanding and communication skills (21 items); Professional attitudes (13 items); Critical thinking and evaluation (14 items); General clinical performance (13 items); and Specific clinical performance (9 items) (Appendix 1).
Discussion
In this methodological study, we developed the KNCCS and evaluated its reliability and validity. Here, we discuss why it is important to measure core competencies of Korean nurses, appraise the content of the selected items, and, on the basis of this appraisal, evaluate the appropriateness of the scale in measuring core competency.
Rationale for measuring Korean nurses' core competency
In 2008, Axley explored the multidimensional aspects of competency and considered the following concepts integral to the definition of nursing competency: 1) knowledge derived from information, education, and training; 2) actions in ability, patterns, procedures, and techniques; 3) professional standards; 4) organizational policies affecting responsibility, attitudes, autonomy, motives, and self-regulation; and 5) dynamics such as societal change and constant quality improvement [14] .
A pre-requisite to acquiring these competencies relies heavily on receiving education and all ancillary skills that come with receiving an education. Specifically, this means that nurses must 1) earn the relevant nursing education degrees; 2) have clear standards of their activities and actions; and 3) show accountability, all of which should in line with the knowledge that they have attained through the nursing education program. Evidence of having achieved the level of core competency expected in nurses includes improved safety of patients, provision of patient care of the utmost standard, application of key knowledge, and self-driven professional development through continuing education [14] . Graduating nurses should be equipped with the appropriate core competency by the time they graduate so that the outcomes of their cultivated skills are directed to the right end-consumer, which is the patient. For these reasons, there is a need to assess the core competency of Korean nurses and develop tools to do so.
Composition of the KNCCS
We reviewed literature and compared the frameworks of preexisting compe- identified two components of core competencies, namely humanity/responsibility and cognitive/performance. And the scale was validated using the responses of 802 nursing students pending graduation [5] .
The Australian National Competency Standard Inventory (ANCI) national competency standards for enrolled nurses were developed by the Australian Nursing Council. The 51-item ANCI national competency standards are structured into 14 elements covering four domain competencies: professional practice, critical thinking and analysis, management of care, and enabling. Further, the self-assessed levels of competence (of 116 Australian nurses) derived from the ANCI national competency standards were shown to have a statistically significant relationship with those derived from the NCS (r = 0.75) [18] , demonstrating convergent validity of ANCI.
The Competency Inventory for Registered Nurses (CIRN) for Chinese registered nurses is a scale based on the ICN Framework of Competencies for the Generalist Nurses developed by the International Council of Nurses (ICN), which categorizes nursing competencies into three domains: Professional, ethical, and legal practice; Care provision and management; and Professional, personal, and quality development. The CIRN scale contains 58 items rated on a 5-point Likert scale. Through a validation study on 533 registered nurses in Macao, the overall CIRN scale was found to have an internal consistency of a Cronbach's alpha of 0.908. Their confirmatory factor analysis indicated a 7-factor structure for this scale with 55 items, where three items with low factor loading were eliminated. The seven subscales were clinical nursing, leadership, interpersonal skills, legal and ethical responsibilities, professional development, education and coaching, and critical thinking and research attitudes [19] .
Ideally, the core competency of nurses should be acquired through a formal baccalaureate program in nursing. And the standards identified by international nursing councils or associations should form the basis of the conceptual framework of core competency scales. Conceptualizing and integrating competencies such as critical thinking, professional attitudes and ethics, interpersonal skills, and communication skills are important to make scales as context-relevant as possible. In other words, the scale must be a reflection of not only the Korean nursing education and assessment system but also the common set of constructs considered as core nurses competencies domestically and internationally. In this study, the final scale generated a total of five subscales: human understanding and communication skills; professional attitudes; critical thinking and evaluation; general clinical performance; and specific clinical performance. Thus, our set of subscales reflect the nursing competencies commonly measured in other countries and those that the Korean Accreditation Board of Nursing regard as essential (application of nursing knowledge, communication and collaborative skills, critical thinking, awareness of legal and ethical responsibilities, leadership, research skills, and adapting to global public health policy changes).
3. Psychometric evaluation of the KNCCS In this study, we computed internal consistency (measured as the Cronbach's alpha coefficient) as our indicator of the equivalence reliability and we computed the test-retest reliability as our indicator of stability and reliability. Our findings showed high internal consistency and high stability, demonstrating the reliability of KNCCS. However, a few limitations to our performance evaluation instrument were found through content validating testing. We found that there were seven items that failed to reach an I-CVI of 0.7, covering important areas of nursing competency such as complementary and alternative therapy, critical care, supervision of nursing students, genetic nursing, and tailored nursing. Additionally, the explanatory factor analysis showed factor loading of less than 0.3 of item was one item #29 which was about the importance of spiritual care in nursing.
A core competency scale must represent essential competencies not only dealt in nursing education but also those that reflect the future. This is because nurses face challenges adapting to and keeping abreast of both societal and healthcare changes [20] . Nursing education must be constantly reviewed and developed to remain relevant so that nurses are prepared to the effects of globalization, changing patient characteristics, technological developments, progression of healthcare, and developments in policies and in the economy. Specifically, Hegarty et al. proposed that nursing education should address areas of transcultural nursing, patient-orientated care, chronic disease self-management, evidencebased nursing, leadership development, ethical and legal issues pertaining to patient healthcare, and international nursing standards [20] . Accordingly, as the instrument measuring the readiness of nurses to meet these challenges, the KNCCS should cover areas of multi-and trans-cultural society, complexities in healthcare, and technological advancement in a manner appropriate to the Korean context and should be continually reviewed and refined to reflect the changing healthcare environment.
Conclusion
We developed and validated a 70-item scale that quantifies core competences of graduating baccalaureate nurses in Korea. Each item was rated on a 5-point Likert scale. The strengths of the KNCCS are its conformity to the standards and criteria for the accreditation of baccalaureate nursing education programs proposed by the Korean Accreditation Board of Nursing; its contemporary and perspective content; and its congruence with the core competencies valued in other countries. We provide evidence of content validity of the scale that is based on the evaluation of seven content experts. We validated the scale by measuring its reliability and validity after pilot testing the scale on 528 novice nurses recently employed in nine major hospitals in Korea. Parameters of reliability and validity we used were internal consistency, test-retest reliability, and content validity. However, future studies assessing construct validity and criterion validity of the scale are still required. And the need to continually review and refine the scale must not be overlooked if it is to be an accurate measure of the effectiveness of baccalaureate nursing education programs in a constantly changing en- Submit or recommend next manuscript to SCIRP and we will provide best service for you:
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